Relative importance of 7-methylguanosine in ribosome binding and translation of vesicular stomatitis virus mRNA in wheat germ and reticulocyte cell-free systems.
Vesicular stomatitis virus mRNAs with these four types of 5'-termini, (a) m7G5'ppp5'(m)Am, (b) ppp5'(m)Am, (c) m7G5'-ppp5' Am, and (d) G5'ppp5'A, were prepared and their translation and ribosome binding analyzed in wheat germ and reticulocyte cell-free protein synthesis systems. The relative efficiencies of translation of individual vesicular stomatitis virus (VSV) mRNAs having type 2 termini ranged from 23 to 29% of the control (type 1) RNA in the reticulocyte system and 6 to 7% of control RNA in the wheat germ system. A similar difference between the two systems was seen in ribosome-binding experiments in which type 2 RNA formed an 80 S initiation complex with high efficiency (70% of control type 1 RNA) in the reticulocyte system, but with low efficiency (17% of control RNA) in the wheat germ system. Similar differences in the importance of m7G in translation in the two systems were seen when VSV mRNAs synthesized in vitro with type 3 and type 4 termini were analyzed. However, the analysis of type 4 RNA (which was synthesized in vitro in the presence of S-adenosylhomocysteine) was complicated by the presence of abnormally large poly(A) at its 3'-end. Another series of experiments showed that compounds such as 5'pm7G and m7G5'ppp5'Np are potent and specific inhibitors of translation of all types of VSV mRNAs in the wheat germ system (greater than 98% inhibition) but cause less than 20% inhibition of translation in the reticulocyte system. Taken together, all of the results indicate that a 5'-terminal m7G is far more important in translation of VSV mRNAs in the heterologous plant cell-free system than in the reticulocyte lysate system.